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(57) The present invention carries out transmis- 
sion/reception of broadcast channels using only the last 
downlink slot of subframes using signals having a 
TDMA structure according to a CDMA/TDD system, 
and thus flexibly handles various services and avoids 
problems of interference in self-operated services in 
particular. The base station communication apparatus 
repeatedly transmits information contained in broadcast 
channels by the number of times corresponding to the 
time-sharing number and appropriately allots uplink and 
downlink slots, thus making the most of the features of . 
uplink open-loop transmission power control and base 
station transmission diversity. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 } The present invention relates to a communica- 
tion terminal apparatus such as a mobile station com- 
munication apparatus used for digital radio 
communications, base station communication appara- 
tus and radio communication method. 

Description of the Related Art 

[0002] A multiple access system is used as a circuit- 
switching system when a plurality of stations carry out 
communications using a same band simultaneously in 
the digital radio communication field, and TDMA (Time 
Division Multiple Access) and CDMA (Code Division 
Multiple Access), etc. are examples of this. TDMA refers 
to Time Division Multiple Access, a multiple access 
technology that compresses an information signal on 
the time scale and carries out transmission/reception 
within an assigned time slot. On the other hand, CDMA 
refers to Code Division Multiple Access, a technology 
that implements multiple access through a spread spec- 
trum communication that transmits an information sig- 
nal by spreading its spectrum over a frequency band 
wide enough compared to the original information band- 
width. Here, a direct spreading system is a system that 
carries a sequence of spreading codes on an informa- 
tion signal as they are by spreading. 
[0003] On the other hand, radio communication tech- 
nologies conventionally use duplex systems such as 
FDD (Frequency Division Duplex) system and TDD 
(Time Division Duplex) system for the purpose of 
improving the communication efficiency. For example. 
TDD refers to a system using a same band for transmis- 
sion/reception, and is also called a "ping-pong system" 
which carries out communications by time-sharing a 
same radio frequency for transmission and reception. 
Since the TDD system does not require an uplink/down- 
link pair band, it can be used not only for public services 
but also for local area or home services in many cases. 
The TDD system also has an advantage of its ability to 
facilitate asymmetric transmission rate services by flex- 
ibly handling differences in uplink/downlink traffic or 
services. 

[0004] Some applications combine a multiple access 
communication system such as a TDMA or CDMA sys- 
tem above with an FDD or TDD communication system. 
A CDMA/TDD system in particular can efficiently 
increase the number of channels accommodated and is 
expected to be used widely in the future. 
[0005] In the case of the CDMA/TDD system, trans- 
mitting data over one entire frame using different 
spreading codes for the uplink and downlink is believed 
to suppress the level of interference between systems 



as described in ARIB Volume 3 "Specifications of Air- 
Interface for 3G Mobile System (Ver.0.5). 
[0006] Information specific to a base station apparatus 
such as downlink transmission power or uplink interfer- 

5 ence power is also transmitted over one entire frame via 
a spread broadcast channel (BCCH). However, if base 
station communication apparatuses come quite closer 
to each other, the amount of interference power 
increases even if different spreading codes are used, 

10 which may deteriorate the system characteristics. 

[0007] FIG.1 shows a downlink frame structure when 
a conventional CDMA/TDD system is introduced to 
home services and services symmetric between the 
uplink and downlink are carried out. As seen from 

is FIG.1, a communication channel and broadcast chan- 
nel are split into a plurality of downlink slots and infor- 
mation to be transmitted is transmitted over one entire 
frame. 

[0008] On the other hand, recent progress in the cel- 
20 lular system technology has made it possible to develop 
a self-operated (home-based) system that carries out 
communications by freely selecting the uplink and 
downlink locations of time slots in a signal frame. In this 
case, it is also important to consider common factors 
25 between a public service and home service. However, 
conventional systems are not applicable to such a self- 
operated system at all. 

[0009] In FIG.1, the broadcast channels in four sys- 
tems use common slots, but the level of interference 
30 increases as the number of systems operating in the 
same area increases. 

SUMMARY OF THE INVENTION . 

35 [001 0] It is an objective of the present invention to pro- - 
vide a communication terminal apparatus, base station 
communication apparatus and radio communication 
method capable of suppressing interference between 
systems and commonly applicable to public and home 

40 services. 

[001 1 ] A main point of the present invention is to flex- 
ibly handle various services and avoid the problem of 
interference in self-operated services in particular by 
using signals having a TDMA structure in the 
45 CDMA/TDD system and carrying out transmis- 
sion/reception of broadcast channels only with the last 
downlink slot of a subframe. 

[001 2] Another main point of the present invention is 
to make the most of features of uplink open-loop trans- 

so mission power control and base station transmission 
diversity by a base station communication apparatus 
repeatedly transmitting information contained in broad- 
cast channels by a number of times corresponding to 
the time-sharing number and allotting an appropriate 

55 number of slots for the uplink and downlink. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0013] The above and other objects and features of 
the invention v/ill appear more fully hereinafter from a 
consideration of the following description taken in con- s 
nection with the accompanying drawing wherein one 
example is illustrated by way of example, in which; 

FIG.1 is a frame diagram showing a structure of 
conventional broadcast channels; J0 
FIG.2 is a block diagram showing a configuration of 
a communication terminal apparatus in a radio 
communication system of an embodiment of the 
present invention; 

FIG.3 is a block diagram showing a configuration of 1£ 
a base station communication apparatus in the 
radio communication system of the embodiment 
above; 

- FIG.4 is a frame configuration chart showing trans- 
mission/reception slot configuration patterns used' 20 
in the radio communication system of the embodi- 
ment above; 

FIG.5 is a frame configuration chart showing a 
transmission/reception slot configuration and a 
broadcast channel structure used for public serv- 25 
ices in the radio communication system of the 
embodiment above; 

FIG.6 is a frame configuration chart showing a 
transmission/reception slot configuration and a 
broadcast channel structure used for home serv- 30 
ices in the radio communication system of the 
embodiment above; 

FIG.7 is a block diagram showing the main part of 
the communication terminal apparatus of the 
embodiment above; 

FIG.8 is a flow chart to explain the saving of demod- 
ulation free time of the embodiment above; and 
FIG.9 is a drawing to explain the operations of 
uplink open-loop transmission power control and 
base station transmission diversity in the radio com- 40 
munication system of the embodiment above. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] With reference now to the attached drawings, 
the embodiments of the present invention are explained 
in detail below. 
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(Embodiment 1) 
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[001 5] FIG.2 is a block diagram showing a configura- 
tion of a communication terminal apparatus in a radio 
communication system of Embodiment 1 of the present 
invention. This communication terminal apparatus 55 
mainly comprises one or a plurality of antennas 101 
receiver 100, transmitter 107 and transmission/recep- 
tion slot control section 112. 



[0016] Receiver 100 comprises CDMA demodulator 

102 for communication channels, CDMA demodulator 

103 for broadcast channels, reception slot control sec- 
tion 104 that controls the timing of a reception slot to be 
demodulated, received signal intensity measuring 
de/ice 105 that measures intensities of received com- 
munication channel and control channel signals and 
SIR measuring device 106 that measures SIR (signal to 
interference ratio) of received communication channel 
and control channel signals. 

[0017] On the other hand, transmitter 107 comprises 
downlink TPC bit generator 108, slot configuration sec- 
tion 109, CDMA modulator 1 10 and transmission power 
control section 111. Transmission/reception slot control 
section 112 controls the timing of transmission/recep- 
tion slots between receiver 100 above, transmitter 10* 
above and other users. 

[0018] FIG.3 is a Hock diagram showing a configura- 
tion of a base station communication apparatus in the 
radio communication system of Embodiment 1 of the 
present invention. This base station communication 
apparatus mainly comprises one or a plurality of anten- 
nas 201, receiver 200. transmitter 205 and transmis- 
sion/reception slot control section 209 and 
uplink/downlink traffic monitoring section 210. 
[0019] Receiver 200 comprises CDMA demodulator 
202, antenna reception power .comparator 203 and 
downlink TPC bit demodulator 204. 
[0020] Transmitter 205 comprises CDMA modulator 
206 for communication channels, transmission power 
control section 207, antenna control section 208, CDMA 
modulator 211 for broadcast channels (common to all 
users), transmission slot control section 212, adders 
213 corresponding in number with the antennas, trans- 
mission Nyquist filters 214 corresponding in number 
with the antennas, D/A converters 2 1 5 corresponding in 
number with the antennas and quadrature modulators 
216 corresponding in number with the antennas. On the 
other hand, transmission/reception slot control section 
209 controls transmission/reception slots between 
receiver 200 above, transmitter 205 above and other 
users. Uplink/downlink traffic monitoring section 210 
monitors the traffic state on the uplink and downlink and 
sends its information to transmission/reception slot con- 
trol section 209. 

[0021] Then, the operation of the radio communication 
system equipped with the communication terminal 
apparatus and base station communication apparatus 
having the configuration above is explained below. 
[0022] First, uplinkfaownlink traffic monitoring section 
210 on the base station communication apparatus side 
monitors the traffic or service situation of the uplink and 
downlink, for example,- monitors whether it is a public 
service or home service. Based on the result obtained, 
transmission/reception slot control section 209 deter- 
mines and controls transmission/reception slot configu- 
ration patterns. The transmission/reception slot 
configuration patterns will be described later. 
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[0023] In the base station communication apparatus, 
the received signal incorporated into receiver 200 for 
each code, that is, communication channel code or 
broadcast channel code by transmissi on/reception slot 
control section 209 is demodulated to data by CDMA 5 
demodulator 202. Downlink TPC bit demodulator 204 
obtains and demodulates a downlink TPC bit from the 
received signal. 

[0024) The. demodulated TPC information is sent to 
transmission power control section 207. The received 10 
signal is also incorporated into antenna reception power 
comparator 203, the antenna with the best channel con- 
dition is selected and the antenna selection control sig- 
nal is sent to antenna selection control section 208. 
[0025] Then, a transmission signal for each code is is 
generated by CDMA modulator 206 for communication 
channels, transmission power control is performed by 
transmission power control section 207, broadcast 
channel data common to all users are also controlled by 
transmission slot control section 212 and generated by 20 
CDMA modulator 211. These broadcast channel data 
are stored in one slot of each subframe composing a 
frame with the same power. Or, the broadcast channel 
data are stored in one slot of each subframe composing 
a frame as system-specific data. Antenna selection is 25 
not made for broadcast channejs. 
[0026] A transmission signal for each code generated 
is output by transmission/reception slot control section 
209 with a transmission slot timing, added up by adders 
213 for respective antennas, with their waveforms so 
reshaped by Nyquist filters 214, converted from digital 
to analog by D/A converters 215, then quadrature mod- 
ulated by quadrature modulators 216 and transmitted. A 
broadcast channel signal is only transmitted with a tim- 
ing corresponding to the last downlink time slot in a sub- 35 
frame of a communication channel signal made up of 
frames with a TDMA structure including a subframe 
made up of a plurality of time slots. 
[0027] On the other hand, in the communication termi- 
nal apparatus, transmission/reception slot control sec- 40 
tion 112 controls transmission/reception slot 
configuration patterns based on the transmission/recep- 
tion slot configuration information transmitted from the 
base station communication apparatus. The data of the 
received signal incorporated into receiver 200 by trans- 4S 
mission/reception slot control section 112 are repro- 
duced by CDMA demodulator 102 for communication 
channels and at the same time controlled by reception 
slot control section 104 and demodulated by CDMA 
demodulator 103 for broadcast channels. CDMA 50 
demodulator 103 for broadcast channels only demodu- 
lates a broadcast channel signal received with a timing 
corresponding to the last downlink time slot in the sub- 
frame of the communication channel made up of frames 
with a TDMA structure including a subframe made up of ss 
a plurality of time slots. This allows power consumption 
due to demodulation in the communication terminal 
apparatus to be reduced. 



[0028] Furthermore, the received signal is sent from 
CDMA demodulator 102 for communication channels to 
SIR measuring device 106, subjected to reception SIR 
measurement, and based on the result a downlink 
closed-loop transmission power control signal is sent to 
downlink TPC bit generator 108 of transmitter 107. The 
downlink TPC bit is sent to slot configuration section 
109 for slot configuration and carried on the transmis- 
sion signal. 

[0029] On the other hand, a broadcast channel signal 
is sent from CDMA demodulator 103 for broadcast 
channels to received signal intensity measuring device 
105. subjected to received signal power, and based on 
the result an uplink open-loop transmission power con- 
trol signal is sent to transmission power control section 
1 1 1 of transmitter 107. Then, this transmission signal is 
modulated by CDMA modulator 1 10 and transmitted by 
transmission/reception slot control section 112 via 
transmission power control section 111. 
[0030] Here, the transmission/reception slot configu- 
ration patterns controlled by the base station communi- 
cation apparatus above are explained using FIG.4. 
These slot configuration patterns result from dividing 
one frame (16 slots) into several subframes and deter- 
mining transmission/reception timing patterns in sub- 
frame units based on the traffic, monitoring result. The 
number of subframes is identical to the TDMA multiplex- 
ing number in the TDMA structure. 
[0031 ] FIG.4 shows a case where one frame is divided 
into 4 subframes. This number of subframes can be not 
only 4 but also 2 or 8, for example. Within a subframe, if 
the start slot is fixed as an uplink slot and the last slot as 
a downlink slot, the slots in between can be selected 
from a plurality of patterns (4 patterns). In the case of 
FIG.4, slots can be selected from 4 patterns of (up, 
down, down, down), (up, down, up, down), (up, up, 
up, down) and (up, up, down, down). This makes it 
possible to flexibly respond to a variety of services 
including asymmetric ^services. 

[0032] The communication terminal apparatus needs 
only to receive broadcast channels through specific 
slots, and therefore can easily change the slot configu- 
ration of each subframe, providing flexibility for the sys- 
tem design. For example, by fixing slots where 
broadcast channels signals exist and only changing the 
distribution of uplink and downlink slots, it can handle 
both a system carrying out symmetric transmission and 
a system carrying out asymmetric transmission. 
[0033] Using a TDMA structure for the frame configu- 
ration makes it possible to use a different slot configura- 
tion for each subframe and flexibly respond to self- 
operated services, avoiding the problem of interference 
in self-operated services in particular. The explanation 
above refers to the case where the start (first) slot and 
last slot are fixed, but the start (first) slot and last slot 
need not be fixed. 

[0034] Under normal conditions, a problem of great 
interference occurs if uplink and downlink slots are 
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assigned to a same slot timing in relation to a base sta- 
tion communication apparatus in the neighborhood, and 
therefore it is desirable to control not to use same trans- 
mission/reception slots. But if interference is immaterial, 
different base station communication apparatuses can s 
have different transmission/reception slot configura- 
tions. 

[0035] In the present embodiment, broadcast chan- 
nels (BCCH) are transmitted using the last downlink slot 
of each subframe. The method of transmitting broad- w 
cast channels varies between public services and home 
(private, local area) services, but its basic configuration 
remains the same. 

[0036] FIG.5 shows a broadcast channel structure for 
public services when the number of subframes is 4. is 
Each base station communication apparatus transmits 
broadcast channel 401 to be transmitted only using the 
last downlink slot of a subframe . and repeatedly trans- 
mits the same information using the last downlink slots 
of ail subframes. Thus, repeatedly transmitting the 20 
.same information. can keep low the transmission power 
of a broadcast channel signal to be transmitted for one 
subframe. This broadcast channel information contains 
compressed information cf A to D of each of communi- 
cation terminal apparatus BS£1 to BS#4 and is stored in 25 
the last downlink slot Thus, transmitting broadcast 
information 401 to be transmitted only through the last 
downlink slot of a subframe can suppress interference 
by broadcast channels. 

[0037] When compared to a conventional way of 30 
transmitting broadcast channel information over one 
frame, the equivalent reception quality is achieved by 
synchronously adding up reception signals of all sub- 
frames corresponding to a unit frame (subframe 1 
frame, superframe), 1 frame, for example, if the equiva- as 
lent transmission power is used. That is, since the same 
broadcast channel information can be distributed to 
downlink slots for a plurality of subframes, it is possible 
to keep low the transmission power of broadcast chan- 
nel signals to be transmitted for one subframe. 40 
[0038] Furthermore, transmission power control is not 
applied to broadcast channels, and therefore the recep- 
tion quality varies a great deal due to fading. For this 
reason, if the transmission environment is optimal, it is 
possible to obtain informaticn by only receiving a few 4s 
subframes of a frame, one subframe of a broadcast 
channel, for example, and it is not necessary to receive 
broadcast channels in subsequent subframes. In this 
case, an instruction is issued to stop demodulation of 
the broadcast signal to provide a demodulation free so 
time. This free time can also be used for monitoring to 
carry out a handover to a different frequency carrier or 
other system. Details will be given later. 
[0039] FIG.6 shows a broadcast channel structure for 
home services when the number of subframes is 4. ss 
Each base station communication apparatus (each sys- 
tem) determines v/hich subframe should be used to 
carry out communications during the initial operation of 



the system and transmits broadcast channel 501 to be 
transmitted only in the last slot of the subframe If there 
is no problem with the level of interference, the same 
subframe can be used by a plurality of base station 
communication apparatuses (systems). According to 
this method, the maximum transmission rate that can be 
achieved is lower compared to communication using an 
entire frame, but if there is no problem with the level of 
interference, it is also possible to use other subframes 
when the transmission rate is not enough. Regarding 
the case shown in FIG.6, the system can be designed 
so that information may be obtained by synchronously 
adding up the broadcast channel information of the last 
slot of one subframe over a plurality of frames. 
[0040] Then, the method of the communication termi- 
nal apparatus forming the demodulation free time above 
is explained using FIG.7 and FIG.8. FIG.7 is a block dia- 
gram showing the main part of the communication ter- 
minal apparatus of the present embodiment. FIG.8 is a 
flow chart to explain the saving of demodulation free 
time of the present embodiment. Here, the process is 
explained by replacing slots with blocks. 
[0041] First, its configuration is explained using FIG.7. 
Antenna 601 receives an RF signal and sends rt to 
RxRF section 603 via RxRF switching section 602 
which will be explained later. RxRF section 603 drops 
the received signal from a earner frequency to a base- 
band frequency. Further, A/D converter 604 converts it 
to a digital signal and RAKE combiner 605 performs 
RAKE combination. 

[0042] Then, the received signal which has entered 
different system control channel read section 600 
enters block data memory 606. There are n block data 
memories 606 and the first block data memory stores 
the start block data of broadcast channels repeatedly 
sent from the transmission/reception apparatus on the 
base station at a double rate at least, n block data mem- 
ories are stored within one frame one by one for each 
block, n can be determined arbitrarily. As will be 
described in detail, n needs to be at least the number of 
blocks within' one frame, and therefore the minimum 
value of n depends on the order of multiplication of the 
rate at which the transmission/reception apparatus on 
the base station side carries out transmission. Block 
data memory accumulation control section 607 stores 
each block data in block data memories 606. - 
[0043] Block decoder 608 decodes data stored in 
block data memory 606 or block addition data memory 

612 which will be described later. This decoding is car- 
ried out in block units or in units of blocks added up. 
[0044] Error detection section 609 detects errors of 
the decoded data and notifies the detection result to 
block data memory accumulation control section 607. 
addition control section 610 which will be described 
later, frame internal control channel read control section 

613 and the RxRF section selection control section. 
[0045] There are n-1 adders 6 1 1 and they add up data 
stored in block data memories 606 or blcck data addi- 
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tion memories 612 and stores the result in block data 
addition memories 612. Addition control section 610 
sends the data added up and stored in block addition 
data memories 612 to block decoder 608 for decoding. 
In order to reduce the size of the apparatus, it is possi- 5 
ble to achieve processing similar to that described 
above by providing one of block data memories 606, 
one of adders 61 1 and one of addition data memories of 
the different system control channel read section and 
repeatedly using them in subframe units within a frame. 10 
[0046] When RxRF section selection control section 
613 receives from error detection section 609 notifica- 
tion that the error rate has not exceeded a threshold, it 
switches RxRF switching section 602 and operates dif- 
ferent system RxRF section 61 4. That is. it stops recep- 15 
tion of broadcast channels using RxRF section 603. 
Different system demodulation processing section 615 
carries out A/D conversion, demodulation processing 
and decoding on control channels of a different system 
received by different system RxRF section 614 as the 20 
need arises. 

[0047] When frame internal control channel read con- 
trol section 616 receives from error detection section 
609 notification that the error rate has not exceeded a 
threshold, it operates frame internal control channel 25 
read section 617. Frame internal control channel read 
control section 616 reads a control channel which is a 
candidate of the handover destination decoded from dif- 
ferent system demodulation processing section 615. 
[0048] Then, the procedure for the saving of demodu- 30 
lation free time is explained using FIG.8. Antenna 601 
^receives broadcast channels repeatedly sent from the 
base station at a double rate at least. Then, in ST701, 
the start block stored in first block data memory 606 is 
decoded in block decoding section 608. 35 
[0049] In ST702. error detection section 609 detects 
errors of the decoded start block. If the error rate 
exceeds a threshold, the step advances to ST703 and if 
the error rate is below the threshold, the step advances 
toST704. ' 40 

[0050] In ST703, when block data memory accumula- 
tion control section 607 receives an instruction that the 
error rate exceeds the threshold, it stores the second 
block data being demodulated or already demodulated 
by RAKE combination demodulation section 605 in sec- 45 
ond block data memory 606. Then, first adder 61 1 adds 
up data stored in first block data memory 606 and data 
stored in second block data memory 606 and stores the 
result in first block addition data memory 612. Addition 
control section 610 sends the addition result stored in so 
first block addition data memory 612 to block decoding 
section 608. 

[0051] When this processing in ST703 is completed, ■ 
the step goes back to ST701 and data stored in firs! 
block addition data memory 212 are decoded by block ss 
decoding section 208, and the step advances to ST702 
to carry out error detection. If the error rate exceeds the 
threshold, the step advances to ST703 again, and if the 



error rate is does not exceed the threshold the step 
advances to ST704. h 
[0052] ST701 to ST703 above are repeated until the 
error rate falls below the threshold. In ST703 on and 
after the second intent, block data memory accumula- 
tion control section 607 stores data of the block next to 
the one being demodulated or already demodulated 
(suppose the xth block) in xth block data memory 606. 
Then, xth adder 610 adds up data of (x-1)th block addi- 
tion memory 61 2 and data of (x+1)th block data memory 
606 and stores the result in xth block addition memory 
612. Addition control section 611 sends the addition 
result stored in fist block addition data memory 612 to 
block decoding section 608. 

[0053] In ST704, it is judged that the necessary data 
corresponding to one frame of a broadcast channel has 
been received and reception of the broadcast channel is 
stopped. That is, when RxRF section selection control 
section 613 receives from error detection section 609 
notification that the error rate has not exceeded the 
threshold, it switches RxRF switching section 602 and 
' operates different system RxRF section 614. Therefore, 
the rest of time until one-frame time elapses is secured 
as a free time and carrier control of a handover destina- 
tion candidate is monitored. 

[0054] Here, when the start block is decoded if the 
error rate is below the threshold and the RxRF section 
is switched, the broadcast channel data received by 
RxRF section 603 after the reception of the start block 
until the switching of the RxRF section are discarded 
the moment error detection section 609 outputs a result 
indicating that there is no error. 

[0055] Thus, the transmission/reception apparatus on 
the base station communication apparatus side repeat- 
edly transmits a block of compressed broadcast chan- 
nel information corresponding to one frame within one 
frame, and thus the transmission/reception apparatus 
on the communication terminal apparatus that receives 
this can obtain one-frame information by only receiving 
one block at least. Then, by stopping reception of broad- 
cast channels the moment it is confirmed that one frame 
of broadcast channel information has been obtained, it 
is possible to use the remaining time until a one-frame 
time elapses as a demodulation free time. To do this, 
error detection is performed one block at a time and if 
the error rate is below the threshold, reception is 
stopped and if it exceeds the threshold the next block 
with the same information is added up and blocks are 
received and added up one by one until the error rate 
falls below the threshold. 

[0056] Thus, by completing reception of one-frame 
information in the least possible blocks, that is. the 
shortest possible time, it is possible to secure the 
remaining time within one frame as a demodulation free 
time for a cell search. 

[0057] Then, a case where transmission power control 
is performed using broadcast channels in the radio 
communication system of the present invention is 
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explained below. FIG.9 is an example of a transmis- 
sion/reception slot configuration used in the radio com- 
munication system of the present embodiment FIG 9 
shows a case where one frame is divided into 4 sub- 
frames as in the case of FIG.4. Using this figure, uplink s 

open-loop transmission power control and base station 
transmission diversity during a public service are 
explained. 

[0058] On the downlink, the base station communica- 
tion apparatus transmits broadcast channel 806 to all to 
users with a timing corresponding to the last downlink 
slot of a subframe. Here, when focused on user #1 

C r han ?, e ' 896 15 a ' SO transmiti6d with downlink 
slot 805 before the 4 assigned slots 801. 802. 803 and 
804. Therefore, the situation of the immediately preced- is 
ing channel condition can be understood by monitoring 
the broadcast channel, or to put it concretely, by meas- 
uring the reception power of symbol data sent through 

X£l ° St ChanneL t*"*** in the case of a 
TDfylA structure with a wide distance between a down- 20 
link slot and the next uplink slot, open-loop transmission 
power control is possible with uplink slot 801 
f ?1 5 !!w Further ™ r e. a signal transmitted by this uplink 
slot 801 contains a TPC bit for downlink SIR-based 
closed-loop transmission power control. On the other 2s 
hand downlink slots 802. 803 and 804 perform closed- 
transmission power control by demodulating the 
TPC bit transmitted by uplink slot 801. This allows suffi- 
cient follow-up for both the uplink and downlink e/en if 
fading changes drastically, thus improving the system 30 
performance. That is. open-loop transmission pew" 
contrc > on the uplink can be implemented in combina- 
tion wrth closed-loop transmission power control on the 
powerconS Ch '' mpr0VeS the accurac y °» transmission 
[0060] Taking into account transmission diversity in 
the base station communication apparatus, it is desira- 
ble touse the start (first) slot of a subframe for the uplink 
and the last (4th) slot for the downlink. This is because 
in order for the base station communication apparatus <o 
to carry out transmission diversity on the downlink, an 
uplink slot is required from the user who uses the sub- 
frame immediately before. Therefore, by using th» first 
slot on the uplink and the 4th slot on the downlink, the 
communication terminal-apparatus can perform trans- « 
mission power control with high accuracy using broad- 
cast channels, while the base station communication 
apparatus can perform transmission diversity with Ivoh 
accuracy using a received signal from the communica- 
^n ^ ^>,l e^ ? 1i^a, Waratus.. Furthermore, the use of a so 
S structure can relieve the problem of interference 
[0061] As described above, through a TDMA-struc- 
tured CDMA/TDD, the present invention can suppress 
interference between, systems during home services 
and provide the frame structure with commonality in s< 
public and home services. Furthermore, it can a'so 
make use of uplink open-loop transmission power con- 
trol and base station transmission diversity. 
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[0062] The present invention is not limited to the 
aoove described embodiments, and various variations 
and modifications may be possible without departing 
from the scope of the present invention. 
[0063] This application is based on the Japanese Pat- 
ent Application No.HEI10-27711 filed on JanSVS 
;998.and No. HE I 10-252992 filed on SepteS 7 

WeTJncVhr 01 WhfCh ,S ^ >— - 

Claims 

1. A communication terminal apparatus, comprising: 

communication control means for carrying out 
communications with a base station communi- 
cation apparatus according to a CDMA/TDD 
system using signals having a frame configura- 
tion with a TDMA structure including subframes 
made up of a plurality of time slots; and 
demodulation means(103) for demodulating 
only broadcast channel signals received v/ith a 
timing corresponding to the last downlink time 
slot in said subframes. 

2. The communication terminal apparatus according 
to clam 1. wherein said broadcast channel signals 
each contain identical data and said demodulation 
means(l03) obtains demodulated data by combin- 
ing said broadcast channel signals corresponding 
in quantity with a unit frame. 

3. The communication terminal apparatus according 
to claim 1, comprising: 

error detection means for detecting code errors 
of said broadcast channel signals- and 
demodulation stop instruction ' means for 
instructing said demodulation means to stop 
demodulation according to the error detection 
result. 

4. The communication terminal apparatus according 
to daim 3, wherein said demodulation stop instruc- 
ton means, if the enor detection result is accepta- 
ble, instructs said demodulation means to stoo 
demodulation of the broadcast channel signals 
received thereafter. 

S. The communication terminal apparatus according 
to daim 4, wherein said demodulation means(l 03) 
after receiving an instruction to stop demodulation 
of broadcast channel signals from said demodula- 
tion stop instruction means, demodulates other ' 
broadcast channel signals. 



6. The communication terminal apparatus according 
to claim 1. wherein said demodulation means(l03) 
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demodulates only the system-specific broadcast 
channel signal of the last downlink in said sub- 
frame. 

7. The communication terminal apparatus according s 
to claim 1, wherein said communication control 
means operates on a system that uses the first time 
slot in a subframe on the uplink and the last time 
slot on the downlink. 

io 

8. The communication terminal apparatus according 
to claim 7, whose frames contain subframes with 
different slot configurations except the first and last 
time slots. 

15 

9. The communication terminal apparatus according 
to claim 1, comprising: 

quality measurement means(105) for measur- 
ing the quality of a broadcast channel signal . 20 
received immediately before the first time slot 
in said subframe; and 

uplink transmission power control means(111) 
for controlling the transmission power of the 
uplink based on this measurement result. 25 

1 0. A base station communication apparatus, compris- 
ing: 

communication control means for carrying out 30 
communications with a communication termi- 
nal apparatus according to a CDMA/TDD sys- 
tem using signals having a frame configuration 
with a TDMA structure including subframes 
made up of a plurality of time slots; and 35 
transmission control means for transmitting 
broadcast channel signals only with a timing 
corresponding to the last downlink time slot in 
said subframes. 

40 

1 1 . The base station communication apparatus accord- 
ing to claim 10, wherein said transmission control 
means . controls transmission of system-specific 
broadcast channel signals with a timing corre- 
sponding to the last downlink timeslot in said sub- 45 
frame. 

1 2. The base station communication apparatus accord- 
ing to claim 10, wherein said transmission control 
means operates on a system that uses the first time so 
slot in a subframe on the uplink and the last time 
slot on the downlink. 



cation terminal apparatus based on the quality 
of said broadcast channel signals from commu- 
nication channel signals on the uplink; and 
transmission power control means(207) for 
controlling transmission power of the downlink 
based on this TPC information. 

14. A radio communication method, comprising the 
steps of: 

a base station communication apparatus trans- 
mitting broadcast channel signals only with a 
timing corresponding to the last downlink time 
slot in a subframe of a communication channel 
having a frame configuration with a TDMA 
structure including said subframe made up of a 
plurality of time slots; 

a communication terminal apparatus receiving 
said broadcast channel signals with said tim- 
ing; and 

demodulating said broadcast channel signals. 

15. The radio communication method according to 
claim 1 4, comprising the steps of: 

detecting code errors of said broadcast chan- 
nel signals; and 

instructing said demodulation means, when the 
error detection result is acceptable, to stop 
demodulation of broadcast channel signals 
received thereafter. 



1 3. The base station communication apparatus accord- 
ing to claim 10, comprising: 55 

TPC information acquisition means for acquir- 
ing TPC information generated by a communi- 



8 



i EP 0 991 203 A2 

i 




I— 



DC 



2 £ 

Q_ 



"fr C3 CJ >- 
#### 

© © © © 

"O T3 T> "U 
O 0 O O 

0 o o o 

"-""N, **~N 

*t CO CVJ i~ 

1 E £ ^ 

+j 

W W 03 « 

w w « o 



9 



EP 0 991 203 A2 



FIG.2 
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FIG.4 
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FIG.8 
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